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Description 
TECHNICAL FIELD 

[0001 ] The present invention relates to a data storage 
medium such as an optical disc, which can be used ef- 
fectively to guarantee appropriate copyright protection, 
and a read drive for use to read the medium. 

BACKGROUND ART 

[0002] Disk storage media, on which various types of 
data (or information) can be stored, include read-only 
data storage media and recordable data storage media. 
[0003] Generally speaking, in the past, read-only 
drives for reading data that was written on read-only data 
storage media were popularized first, and then optical 
disc drives for writing data on recordable data storage 
media or reading the data that was written on recordable 
data storage media were popularized. Accordingly, to 
make the recordable data storage media also readable 
by the read-only drives, the physical dimensions (includ- 
ing the diameter and thickness of discs), physical prop- 
erties (such as reflectance) and data recording format of 
the recordable data storage media were matched with 
those of the read-only data storage media as closely as 
possible. As a result, however, even copyrighted data, 
recorded on a read-only data storage medium, may be 
easily copied onto a recordable data storage medium. 
Thus, the copyright of such data has often been infringed. 
[0004] To avoid this unwanted situation, various tech- 
niques of discouraging illegal duplication have been de- 
veloped and used in the field of optical discs. Hereinafter, 
a conventional technique of discouraging such illegal du- 
plication will be described with reference to FIGS. 1 
through 3. 

[0005] First, a conventional recordable data storage 
medium will be described with reference to FIG. 1 . Mod- 
ulated property data 15 is recorded on a recordable data 
storage medium 1 during the manufacturing process 
thereof before the storage medium 1 is put on the market. 
The modulated property data 15 is obtained by getting 
property data 4 (i.e., information unique to each storage 
medium) modulated by a modulating section 16. The 
property data 4 may be a disc ID, for example. 
[0006] A user who bought the recordable data storage 
medium 1 can write the data 6 (to be stored in the re- 
movable storage medium) on the user area of the record- 
able data storage medium 1 or read the data 6 from the 
user area by using an optical disc drive. 
[0007] Such an apparatus that can write the data on 
the recordable data storage medium 1 and/or read the 
data from the medium 1 (i.e., the optical disc drive) in- 
cludes a demodulating section 17 for demodulating the 
modulated property data 15 that was recorded on the 
recordable data storage medium 1 and a decrypting sec- 
tion 1 0 for decrypting encrypted data 2 that has also been 
written on the recordable data storage medium 1. 



[0008] Where the user writes the encrypted data 2 on 
the recordable data storage medium 1 , the data 6 is con- 
verted into the encrypted data 2 (e.g., scrambled data) 
by an encrypting section 7 inside the optical disc drive 
5 and then written on the recordable data storage medium 
1 . The modulated property data 1 5 that has been record- 
ed in advance on the recordable data storage medium 1 
is used for this encryption. More specifically, before the 
data 6 is encrypted, the modulated property data 15 is 
10 read out from the recordable data storage medium 1 and 
then demodulated by the demodulating section 17. 
Thereafter, the encrypted data 2 is generated from the 
data 6 by using the demodulated property data 15. 
[0009] In reading the data from the recordable data 
15 storage medium 1, first, the modulated property data 15 
is read and then demodulated into the property data 4 
by the demodulating section 1 7. Next, the encrypted data 
2 is read from the user data area on the recordable data 
storage medium 1 and then transmitted to the decrypting 
20 section 10, where the encrypted data 2 is decrypted by 
using the demodulated property data 4. 
[0010] Next, a read-only data storage medium will be 
described with reference to FIG. 2. 
[0011] After encrypted data 2, modulated property da- 
25 ta 1 5 and recorded encryption data 1 2 have been record- 
ed on a read-only data storage medium 14 during the 
manufacturing process thereof, the read-only data stor- 
age medium 14 is shipped. The modulated property data 
15 is obtained by getting the property data 4 (i.e., infor- 
30 mation unique to each storage medium) modulated by 
the modulating section 16. 

[0012] The encrypted data 2 is generated by encrypt- 
ing the data 6 with a cryptographic key. This cryptograph- 
ic key is generated by using encryption data 1 1 . The data 
35 6 to be copyrighted is encrypted with the cryptographic 
key into the encrypted data 2, which is then recorded on 
the read-only storage medium 14. 
[001 3] The encrypted data 2 and the recorded encryp- 
tion data 12 are recorded on different areas on the stor- 
40 age medium during the manufacturing process thereof. 
The modulated property data 15 may optionally be re- 
corded on the read-only data storage medium 14. In a 
DVD-ROM, for example, the recorded encryption data 
12 includes cryptographic key information for use in a 
45 contents scrambling system (CSS), and the encrypted 
data 2 is obtained by scrambling the contents of the data 
6 in accordance with the information. 
[0014] A user who bought the read-only data storage 
medium 14 can decode the encrypted data 2 by using a 
50 regular read drive. The read drive for reading such a read- 
only data storage medium 14 includes: a demodulating 
section 1 7 for demodulating the modulated property data 
15 that was recorded on the read-only data storage me- 
dium 14; a decrypting section 10 for decrypting the en- 
55 crypted data 2 that was recorded on the recordable data 
storage medium 1; a type recognizing section 8 for de- 
termining whether the storage medium to read is a read- 
only data storage medium or a recordable data storage 
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medium; and a switch 13 for prohibiting or allowing the 
use of the recorded encryption data 12 in accordance 
with the result obtained by the type recognizing section 8. 
[0015] FIGS. 3(a) through 3(c) are schematic repre- 
sentations showing a physical difference between the 
read-only data storage medium and the recordable data 
storage medium. Specifically, FIG. 3(a) illustrates tracks 
of the read-only data storage medium, FIG. 3(b) illus- 
trates recording tracks of the recordable data storage 
medium, and FIG. 3(c) illustrates a broader area includ- 
ing the portion shown in FIG. 3(b). 
[001 6] On the read-only data storage medium, pits 51 
are formed on the data recording tracks 50 as shown in 
FIG. 3(a). On the recordable data storage medium on 
the other hand, recording marks 53 are formed on 
grooves 52 functioning as data recording tracks as shown 
in FIG. 3(b). As used herein, the "recording marks" 53 
are portions of a recording film, of which the properties 
(e.g., reflectance) have been changed through the expo- 
sure to a laser beam. 

[0017] On a recordable data storage medium such as 
a DVD-R or a DVD-RW, pits 54 are formed on a land 
portion between the grooves 52 and the grooves 52 
slightly wind in a regular period and within a predeter- 
mined amplitude as shown in FIG. 3(c). Such winding of 
the grooves 52 is called "wobbling". No track wobbling 
like this is observed on any read-only data storage me- 
dium. 

[0018] By detecting the groove wobbling such as that 
shown in FIG. 3(c), the type recognizing section 8 of the 
read drive can determine whether the storage medium 
to read is a read-only data storage medium or a record- 
able data storage medium. A detector that may be used 
as such atype recognizing section 8 is disclosed in United 
States Patents Nos. 5,459,706 and 6,088,307. 
[001 9] As shown in FIG. 2, the encrypted data 2, which 
has been read out from the read-only data storage me- 
dium 14, is decrypted by the decrypting section 10 using 
the recorded encryption data 12. In this case, the type 
recognizing section 8 senses that the data storage me- 
dium being read is a read-only data storage medium and 
turns the switch 1 3 ON. If necessary, the modulated prop- 
erty data 1 5 is demodulated by the demodulating section 
17 and used. 

[0020] Next, it will be described what if one tries to read 
the recordable data storage medium 1, onto which the 
encrypted data 2 and the recorded encryption data 12 
were illegally copied as they are from the read-only data 
storage medium 14, by using the read drive. 
[0021] In that case, the type recognizing section 8 
senses that the storage medium to read is not a read- 
only data storage medium and turns the switch 13 OFF. 
As a result, the recorded encryption data 12 is not sup- 
plied to the decrypting section 1 0 and the encrypted data 
2 is not decoded. 

[0022] However, not every read drive includes the type 
recognizing section 8. A read drive with no type recog- 
nizing section 8 cannot distinguish recordable data stor- 



age media 1 from read-only data storage media 14 and 
cannot stop the decrypting section 10 from performing 
its decrypting operation. As a result, such a read drive 
reads even the data that was copied illegally onto a re- 
5 cordable data storage medium 1. 

[0023] As is clear from the foregoing description, a 
read drive with no ability to distinguish recordable data 
storage media from read-only data storage media reads 
the encrypted data not just from a read-only data storage 
medium or a recordable data storage medium, on which 
the data was written legally, but also from a recordable 
data storage medium onto which the encrypted data was 
illegally copied from a read-only data storage medium. 
[0024] In the field of optical discs, examples of known 
read-only data storage media include CD-ROMs and 
DVD-ROMs while examples of known recordable data 
storage media include CD-Rs, CD-RWs, DVD-Rs, DVD- 
RWs and DVD-RAMs. 

[0025] This illegal duplication problem happens not on- 
ly in optical discs but also in any othertype of data storage 
media *that are formatted such that read-only and re- 
cordable versions thereof are both readable by the same 
read drive. 

[0026] In order to overcome the problems described 
above, an object of the present invention is to provide a 
recordable data storage medium, from which not a read 
drive with no ability to distinguish recordable and read- 
only data storage media but just a read drive that guar- 
antees appropriate copyright protection can read user 
data that was encrypted with property data. 
[0027] Another object of the present invention is to pro- 
vide a read drive that prohibits the decrypting section 
from decoding encrypted data that was illegally copied 
onto a recordable data storage medium but that allows 
it to decode legally copied encrypted data. 
[0028] WO 97 1 41 44A1 (EP 0 802 527) specify oper- 
ating and other procedures of an optical disk application 
system of the type for which a network is used are sim- 
plified. Optical disks have auxiliary data recording areas, 
where different IDs for individual disks, and/or cipher 
keys and/or decoding keys for ciphers are recorded in 
advance in a factory. By using the IDs to release the soft 
ciphers, using the cipher keys when sending the ciphers, 
and using the decoding keys when receiving the ciphers, 
user authorization procedures are simplified. 
[0029] WO 00 2691 2A1 (EP 1 067 544 A1 ) describe a 
DVD player, when data information in a DVD disk is 
played back, it is judged whether the data information is 
protected by a copyright or not on the basis of disk control 
information. Further, it is judged whether the DVD disk 
is writable or not, based on whether the DVD disk is pro- 
vided with a wobble or not. Thus, if the data information 
is protected by the copyright and the DVD disk is writable, 
a playback of the DVD disk is prevented so that an illegal 
use of the DVD disk, which infringes the copyright, is 
prevented. 
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DISCLOSURE OF INVENTION 

[0030] Aspects of the present invention are defined in 
the appended claims. 

BRIEF DESCRIPTION OF DRAWINGS 

[0031] 

FIG. 1 is a block diagram illustrating the flow of sig- 
nals in a conventional recordable data storage me- 
dium during the manufacturing and playback stages 
thereof. 

FIG. 2 is a block diagram illustrating the flow of sig- 
nals in a read-only data storage medium during the 
manufacturing and playback stages thereof. 
FIGS. 3(a) through 3(c) illustrate the physical fea- 
tures of user data areas in a read-only data storage 
medium and a recordable data storage medium. 
FIG. 4 illustrates a portion of a read-only datastorage 
medium (DVD-ROM) and a portion of a recordable 
data storage medium (DVD-R or DVD-RW). 
FIG. 5 is a perspective view illustrating a portion of 
a BCA that may be used to record property data on 
a data storage medium. 

FIG. 6 is a block diagram illustrating the flow of sig- 
nals in a recordable data storage medium according 
to the present invention during the manufacturing, 
recording and playback stages thereof. 
FIG. 7(a) shows how property data is modulated in 
a recordable data storage medium according to the 
present invention and FIG. 7(b) shows how property 
data is modulated in a read-only data storage medi- 
um, which is compatible with the recordable data 
storage medium of the present invention. 
FIG. 8 is a block diagram illustrating the flow of sig- 
nals while a read-only data storage medium, which 
is compatible with the recordable data storage me- 
dium of the present invention, is read by a read drive 
according to the present invention. 
FIG. 9 shows how a write operation is performed on 
a DVD-R disc, which is used as a recordable data 
storage medium according to the present invention. 
FIG. 10 shows how a read operation is performed 
on the DVD-R disc that is used as the recordable 
data storage medium of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0032] Hereinafter, preferred embodiments of the 
present invention will be described with reference to the 
accompanying drawings. 

[0033] On a recordable data storage medium accord- 
ing to the present invention, property data, unique to the 
storage medium, is recorded after having been modulat- 
ed during the manufacturing process thereof. The prop- 
erty data (or the modulated property data) is recorded on 
a different area from the area on which the user, who 



bought the storage medium, will write his or her data. As 
for a disklike data storage medium such as that shown 
in FIG. 4, for example, a "property data recording area" 
may be defined within a lead-in area that is located inside 
5 (i.e., closer to the center of the disc than) the "user data 
recording area". 

[0034] The property data may be written in any of var- 
ious fashions on the property data recording area. On a 
recordable data storage medium complying with the 

10 DVD-R standard, for example, the property data may be 
written there by forming slits, extending in the disc radial 
direction, in the reflective film of the storage medium. 
These slits may be formed by burning off predetermined 
portions of the reflective film by a laser trimming tech- 

15 nique, for example. For that reason, the property data 
recording area is called a "BCA (burst cutting area)". 
Those slits extend in the disc radial direction and are 
arranged in a disc tangential direction. 
[0035] FIG. 5 is a partial perspective view illustrating 

20 the surface of a storage medium on which a slit 52 was 
formed in the reflective film 52 thereof. A portion of the 
reflective film 52 including the slit 54 and another portion 
of the reflective film 52 including no slits 54 show different 
reflectances against an incident laser beam. An optical 

25 disc drive such as a read-only drive or a read/write drive 
can read the property data by focusing a laser beam on 
the property data recording area of a given storage me- 
dium and detecting a variation in the intensity of the re- 
flected light. A method and apparatus of recording a disc 

30 id and other types of property data on a BCA area is 
described, for example, in United States Patent No. 
6,160, 888. 

[0036] In a DVD-R, an organic dye recording film is 
sandwiched between a disc substrate including guide 

35 grooves for tracking thereon and a reflective film. User 
data is recorded on the recording film by forming marks 
in the recording film with a laser beam that has been 
focused onto the recording film. In a DVD-RW on the 
other hand, the recording film thereof is made of a phase- 

40 change type recording material. 

[0037] The user cannot change the property data, 
which was recorded on a recordable data storage medi- 
um, by using a normal optical disc drive. The property 
data includes information that is uniquely given to each 

45 storage medium, e.g., a disc ID. When the user encrypts 
user data and writes the encrypted user data on the user 
data recording area, the property data may be used as 
a cryptographic key, for example. This property data may 
also be used to decode the encrypted user data. The 

50 user data may be written in the same data format on both 
a read-only data storage medium and a recordable data 
storage medium, to which the present invention is appli- 
cable. 

[0038] Next, FIG. 6 will be referred to. A recordable 
55 data storage medium 1 according to this embodiment is 
shipped after modulated property data 3 was recorded 
thereon during the manufacturing process thereof as 
shown in FIG. 6. The modulated property data 3 is ob- 
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tained by getting property data 4 modulated by a modu- 
lating section 5 such as an RZ modulator. In this embod- 
iment, the property data 4 is modulated by a modulation 
method B, which is different from the conventional one. 
The conventional modulation method A is the same as 
the modulation method that is adopted in recording mod- 
ulated property data on a read-only datastorage medium. 
In contrast, according to this embodiment, the property 
data 4 is modulated by the modulation method B that is 
different from the modulation method A, which is one of 
the principal features of the present invention. 
[0039] Hereinafter, the difference between the modu- 
lation methods A and B will be described with reference 
to FIGS. 7(a) and 7(b). 

[0040] FIG. 7(a) shows an example in which the prop- 
erty data is recorded by the modulation method A, while 
FIG. 7(b) shows an example in which the property data 
is recorded by the modulation method B. In FIGS. 7(a) 
and 7(b), the property data is shown as DATA, which is 
defined as an arrangement of zeros and ones. 
[0041] Before recorded on a storage medium, the 
property data is converted into channel data by a phase 
encoding (PE) modulation technique. In the modulation 
method A, data "0" is converted into channel data "10" 
and data "1" is converted into channel data "01". In the 
modulation method B on the other hand, data "0" is con- 
verted into channel data "01" and data "1" is converted 
into channel data "1 0". A pair of modulation methods that 
satisfies such a relationship will be herein referred to as 
"modulation methods satisfying an inverted polarity rela- 
tionship". 

[0042] As can be seen, even if original property data 
contains the same information, the PE-modulated prop- 
erty data may be defined by one of two different strings 
of channel bits depending on whether the property data 
is modulated by the modulation method A or the modu- 
lation method B. In other words, the data format of the 
property data recorded on the read-only datastorage me- 
dium is different from that of the property data recorded 
on the recordable data storage medium. These channel 
bit strings are recorded on the storage media by an RZ 
method. 

[0043] In FIGS. 7(a) and 7(b), the waveform identified 
by "BCA" represents the property data that has been 
modulated by a PE-RZ modulating section. In accord- 
ance with this waveform, slit-like openings are formed on 
portions of the reflective film that are located in the BCA 
area of the storage medium (see FIGS. 4 and 5). More 
specifically, a laser trimming process may be carried out 
such that the Low level portions of the waveform, repre- 
senting the modulated property data BCA, correspond 
to the slits 54 of the reflective film 52 shown in FIG. 5. 
[0044] In the illustrated examples, the channel bit data 
is recorded by the RZ method, and the widths of the re- 
spective slits formed are constant, typically about 1 0 jxm. 
It should be noted that any information other than the 
property data may be included there. 
[0045] According to the present invention, even when 



the original property data is the same, the modulated 
version of the property data has its data format changed 
depending on whether the property data is subjected to 
the modulation method A or the modulation method B. 
5 Thus, a portion of the storage medium where the modu- 
lated property data has been recorded (i.e., a portion of 
the reflective film that is located in the BCA area) may 
have one of two different physical shapes (ortwo different 
slit arrangement patterns). Accordingly, even if the mod- 
ulated property data that was recorded on the BCA area 
of a read-only data storage medium was copied onto the 
BCA area of a recordable data storage medium, the con- 
tents of the original property data could not be demodu- 
lated from the modulated property data by any method 
other than a demodulation method A. 
[0046] It should be noted that not all of the property 
data to be recorded on the recordable data storage me- 
dium has to be modulated by the modulation method B. 
Rather at least portion of the property data to be recorded 
there needs to be modulated by a different modulation 
method. 

[0047] Next, a read drive for reading the data that was 
written on the recordable data storage medium of the 
present invention will be described. 
[0048] This read drive includes: a type recognizing 
section 8 for recognizing the type of a given storage me- 
dium to read as a read-only data storage medium or a 
recordable data storage medium; and a demodulating 
section 9 for demodulating the modulated property data 
3 by selecting either the demodulation method A or the 
demodulation method B in accordance with the result 
obtained by the type recognizing section 8. In the other 
respects, this read drive may have the same configura- 
tion as the conventional read drive or read/write drive. 
[0049] A read/write drive for writing user data on the 
recordable data storage medium of the present invention 
includes not only various units, each having the same 
function as the counterpart of the read drive, but also 
other known units for use to write the data. 
[0050] Next, it will be described how to write encrypted 
data on a recordable data storage medium by using the 
read/write drive. 

[0051] FIG. 6 will be referred to again. First, the mod- 
ulated property data 3 is demodulated by the demodu- 
lating section 9, the output of which is sent to an encrypt- 
ing section 7. In this case, since the medium type recog- 
nizing section 8 has sensed that the storage medium that 
has been inserted into the read/write drive is a recordable 
data storage medium, the demodulation method B is 
used in the demodulating section 9. The property data 
that has been demodulated by the demodulating section 
9 is used to get the data 6 encrypted, and converted into 
the encrypted data 2, by the encrypting section 6. 
[0052] Next, it will be described with reference to FIG. 
6 again how to read the encrypted data from the record- 
able data storage medium 2 by using the read drive or 
read/write drive of the present invention. In this case, in 
accordance with the result obtained by the type recog- 
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nizing section 8, the demodulation method B is also se- 
lected for use in the demodulating section 9. As a result, 
the modulated property data 3 is demodulated by the 
demodulating section 9 appropriately. Then, the property 
data 4 demodulated is supplied to the decrypting section 
10 and used to decrypt the encrypted data 2. 
[0053] Next, it will be described what if one tries to read 
the recordable data storage medium of this preferred em- 
bodiment by using a conventional read drive having no 
ability to recognize the type of the given storage medium 
to read (or whether it is a recordable data storage medium 
or not). In that case, the demodulating section can adopt 
only the demodulation method A. Accordingly, the de- 
modulating section cannot appropriately demodulate the 
modulated property data 3 that was modulated by the 
modulation method B, and cannot decode the encrypted 
data2.Thus,to readthe recordable datastorage medium 
of the present invention, the read drive must be able to 
determine whether the given data storage medium is a 
read-only data storage medium or a recordable data stor- 
age medium. Then, a greater number of read drives 
should be equipped with the function of recognizing the 
type of a given data storage medium and the copyright 
protection should be consolidated. 
[0054] Next, it will be described with reference to FIG. 
8 how to readthe read-only data storage medium 14 with 
the read drive of the present invention. 
[0055] The read-only data storage medium is sup- 
posed to be manufactured as already described with ref- 
erence to FIG. 4 and the description thereof will be omit- 
ted herein. On the read-only data storage medium 14, 
the modulated property data 15, which was modulated 
by the modulation method A, was recorded. 
[0056] During the read operation, the type recognizing 
section 8 senses the storage medium to read as a read- 
only data storage medium, thereby turning the switch 13 
ON. Also, since the storage medium to read is a read- 
only data storage medium, the demodulation method A 
is selected in accordance with the result obtained by the 
type recognizing section 8. As a result, the modulated 
property data 15 is demodulated appropriately. 
[0057] Next, it will be described what if one tries to read 
the recordable data storage medium 1 on which the en- 
crypted data 2 and the recorded encryption data 1 2 were 
illegally copied as they are from the read-only data stor- 
age medium14. In that case, the type recognizing section 
8 senses that the storage medium to read is not a read- 
only data storage medium. Accordingly, the switch 13 is 
turned OFF and the recorded encryption data 12 is not 
supplied to the decrypting section 10. As a result, the 
encrypted data 2 cannot be decoded. 
[0058] Next, it will be described how to read the re- 
cordable data storage medium, on which user data was 
written legally, with the read drive. In that case, the type 
recognizing section 8 senses that the storage medium 
to read is not a read-only data storage medium. Accord- 
ingly, the switch 13 is turned OFF and the recorded en- 
cryption data 12 is not supplied to the decrypting section 



10. However, since the storage medium to read is a re- 
cordable data storage medium, the demodulation meth- 
od B is selected in accordance with the result obtained 
by the type recognizing section 8. As a result, the mod- 
5 ulated property data 15 is demodulated appropriately. 
Then, the decrypting section 10 can decode the encrypt- 
ed data 2 by using the modulated property data 15. 
[0059] Next, the flow of signals during a read operation 
being performed on a DVD-R, which is used as a specific 
exemplary recordable data storage medium, will be de- 
scribed with reference to FIG. 9. On the DVD-R disc 101 
shown in FIG. 9, property data 1 05, which had been mod- 
ulated by the modulation method B, was recorded. 
[0060] In reading data from the DVD-R disc 101, the 
flag information 103, which was recorded on the user 
data area 102 of the disc 101, is read out by reading 
means 1 06 and the wobbling of the disc 1 01 is detected. 
The output of the reading means 1 06 is demodulated by 
an eight-to-sixteen demodulating section 107 and then 
subjected to error correction processing by an error cor- 
recting section 108. Thereafter, the flag information 106 
is sent to a system control section 200. When the pres- 
ence of wobbling on the disc 102 is detected by a wob- 
bling detector 109, a polarity switching section 110 per- 
forms a "polarity switching" operation. 
[0061] By reference to the flag information 103, the 
system control section 200 recognizes the disc 101 as a 
DVD-R and instructs the reading means 1 06 to read the 
property data 105. In response, the reading means 106 
moves from the user data area 1 02 toward an inner area 
of the disc 1 01 to read the property data 1 05. The property 
data that has been read out in this manner goes through 
the polarity switching section 110, RZ demodulating sec- 
tion 111 and error correcting section 112 so as to be 
demodulated and supplied as a cryptographic key to de- 
crypting section 210. The error correcting sections 112 
and 107 may be implemented by the same circuit. 
[0062] When the system control section 200 instructs 
writing user data, the user data (or recording data) is 
encrypted by an encrypting section 120 with the crypto- 
graphic key. An error correction code is added by an error 
correction code adding section 1 21 to the encrypted user 
data, which is then modulated by an eight-to-sixteen 
modulating section 1200. Thereafter, the user data is 
written by writing means 1 23 on the user data area of the 
disc 101. 

[0063] The reading means 1 06 is implementable as an 
optical pickup includingthe writing means 123. Thetrack- 
ing control over the optical pickup may be turned ON in 
reading the user data but may be turned OFF in reading 
the property data from the BCA area. 
[0064] Hereinafter, it will be described with reference 
to FIG. 10 how to read the encrypted user data from the 
DVD-R. 

[0065] First, the flag information 103 that was recorded 
on the user data area 102 of the disc 101 is read out by 
the reading means 106 while wobbling is detected by the 
wobbling detector 1 09. The output of the reading means 
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106 is processed by the eight-to-sixteen modulating sec- 
tion 107 and the error correcting section 108 and then 
supplied to the system control section 210. 
[0066] When the presence of wobbling on the disc 1 01 
is detected by the wobbling detector, the polarity switch- 
ing section 110 performs the "polarity switching" opera- 
tion. 

[0067] On detecting, by reference to the flag informa- 
tion 1 03, that the user data was encrypted with the prop- 
erty data, the system control section 200 instructs the 
reading means 106 to read out the property data 105. 
The property data 105 that has been read out by the 
reading means 106 is processed by the polarity switching 
section 1 1 0, RZ demodulating section 111 and error cor- 
recting section 112 so as to be reproduced. Then, the 
reproduced property data is demodulated by a crypto- 
graphic key demodulating section, thereby reading out 
the cryptographic key. Then, the cryptographic key is 
supplied to the decrypting section 210. 
[0068] When the system control section 210 instructs 
reading the user data, the user data is processed by the 
eight-to-sixteen demodulating section 107, error correct- 
ing section 108 and decrypting section 210 so as to be 
read out. The cryptographic key that has been demodu- 
lated from the property data is used for decryption. 
[0069] If the encrypted data (i.e., user data) that had 
been recorded on a DVD-ROM disc 101 was illegally 
copied onto the DVD-R, the property data that was used 
to encrypt the user data does not match the property data 
that was recorded on the DVD-R disc during the manu- 
facturing process thereof. Accordingly, the encrypted da- 
ta that has been copied onto the user data area 1 02 can- 
not be decrypted by reference to the property data that 
has been read out from the DVD-R disc 101. Suppose 
the property data of the DVD-ROM could be written on 
the property data recording area of the DVD-R disc by 
some way or other. Even so, since the property data of 
the DVD-ROM disc and that of the DVD-R disc were mod- 
ulated by mutually different methods, the property data 
that has been demodulated by the RZ demodulating sec- 
tion 111 is regarded as an error by the error correcting 
section 112. As a result, the cryptographic key demodu- 
lating section fails to demodulate the cryptographic key 
on the DVD-ROM disc 1 01 . Consequently, the encrypted 
data cannot be decrypted or decoded. 
[0070] Even if a CSS key has been copied from a DVD- 
ROM disc onto a DVD-R disc, the read drive does not 
decode the CSS key on sensing the given storage me- 
dium as a DVD-R through wobbling detection. 
[0071] Every read drive that can read the recordable 
data storage medium of the present invention has the 
type recognizing section 8. Accordingly, the switch 13 
may be controlled with just a slight increase in cost. 
[0072] Also, since the conventional read drive includes 
a circuit that carries out the demodulation method A, the 
function of selectively carrying out the demodulation 
method A or the demodulation method B is realizable 
only by adding an inverter and a selector to the circuit. 



In this manner, the copyright protection can be consoli- 
dated with just a slight increase in cost. 
[0073] Itshouldbe noted that the type recognizing sec- 
tion 8 may distinguish the recordable data storage me- 
5 dium from the read-only data storage medium by any 
method other than the method of detecting the groove 
wobbling as shown in FIG. 5(c). For example, a method 
of detecting pits from the lands between the grooves may 
also be used. 

10 [0074] As described above, according to the present 
invention, a data format for use to read or write property 
data from/on a read-only data storage medium is different 
at least partially from a data format for use to read or 
write property data from/on a recordable data storage 

15 medium in the preferred embodiments described above, 
these data formats are distinguished from each other by 
applying mutually different data modulating methods 
thereto. 

[0075] Alternatively, the information specifying the 
20 type of the particular data format, which was actually se- 
lected from multiple types of data formats forthe property 
data and used to record the property data, may be written 
on a track (user data area) of the recordable data storage 
medium. 

25 

INDUSTRIAL APPLICABILITY 

[0076] If user data written on a recordable data storage 
medium according to the present invention was encrypt- 

30 ed with its property data, then a read drive with no ability 
to distinguish the recordable data storage medium from 
a read-only data storage medium cannot decode the user 
data. Then, a greater number of read drives should be 
equipped with the function of recognizing the type of a 

35 given data storage medium and the copyright protection 
can be consolidated. 

[0077] A read drive according to the present invention 
cannot read illegally copied encrypted data from a re- 
cordable data storage medium but can read legally cop- 
40 jed encrypted data from the recordable data storage me- 
dium. Thus, as for legally copied materials, the present 
invention is not unbeneficial forthe users at all. 



45 Claims 

1 . A recordable data storage medium including an area 
on which property data, unique to the recordable da- 
ta storage medium, was recorded and on which user 

50 data to be used by a user is written after having been 
encrypted with the property data, 
wherein the user data is written on the area in the 
same format as a first data format for a DVD read- 
only data storage medium, on which user data to be 

55 used by the user was written in the first data format 
and on which property data, unique to the read-only 
data storage medium, was recorded in a second data 
format, and 
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wherein at least portion of the property data was re- 
corded on the recordable data storage medium in a 
third data format that is different from the second 
data format, 

wherein the third data format uses a different mod- 
ulation method from that of the second data format. 

2. The recordable data storage medium of claim 1, 
wherein the at least portion of the property data that 
was recorded in the third data format includes cryp- 
tographic key information for use to encrypt the user 
data. 

3. The recordable data storage medium of claim 1 , 
wherein the modulation method forthe third data for- 
mat satisfies an inverted polarity relationship with 
respect to the modulation method forthe second da- 
ta format. 

4. The recordable data storage medium of claim 3, 
wherein the modulation method forthe second data 
format is a method of con verting data "0" into channel 
data "10" and data "1" into channel data "01", re- 
spectively, and 

wherein the modulation method forthe third data for- 
mat is a method of converting data "0" into channel 
data "01" and data "1" into channel data "10", re- 
spectively. 

5. The recordable data storage medium of claim 1, 
wherein the third data format uses a different error 
correction data format from that of the second data 
format. 

6. The recordable data storage medium of claim 5, 
wherein the error correction data format of the third 
data format uses a different generator polynomial 
from that of the error correction data format of the 
second data format. 

7. The recordable data storage medium of one of 
claims 1 to 6, wherein at least portion of the property 
data was recorded on a burst cutting area (BCA). 

8. An optical disc drive for reading user data from the 
recordable data storage medium of claim 1 , compris- 
ing: 

a type recognizing section for distinguishing the 
recordable data storage medium from a DVD 
read-only data storage medium; and 
property data reading means for reading the 
property data using one of multiple demodula- 
tion selected methods in accordance with a re- 
sult obtained by the type recognizing section, 
wherein the optical disc drive decodes the user 
data in accordance with the information con- 
tained in the property data that was recorded on 



the recordable data storage medium. 

9. The optical disc drive of claim 8, which uses a reading 
method compatible with the second data format in 
5 reading the property data of the read-only data stor- 

age medium and which uses a reading method com- 
patible with the third data format in reading the prop- 
erty data of the recordable data storage medium. 

10 10. The optical disc drive of claim 8 wherein the type 
recognizing section distinguishes the read-only data 
storage medium from the recordable data storage 
medium by detecting a physical feature of a given 
data storage medium. 

15 

1 1 . The optical disc drive of claim 1 0, wherein the phys- 
ical feature is wobbling of recording tracks. 

12. The optical disc drive of claim 1 0, wherein the phys- 
io ical feature is pits that were formed on land portions 

between recording grooves. 

13. The optical disc drive of claim 10, wherein the user 
data is decodable with a cryptographic key that has 

25 been generated from the property data. 

14. The optical disc drive of claim 8, wherein the modu- 
lation method for the third data format satisfies an 
inverted polarity relationship with respectto the mod- 

30 ulation method for the second data format. 

15. The optical disc drive of claim 14, wherein in reading 
the property data of the read-only storage medium, 
the property data reading means demodulates chan- 

35 nel data "1 0" into data "0" and channel data "01 " into 
data "1", respectively, 

while in reading the property data of the recordable 
storage medium, the property data reading means 
demodulates channel data "01" into data "0" and 
40 channel data "1 0" into data "1 ", respectively. 

16. The optical disc drive of claim 8, wherein the third 
data format uses a different error correction data for- 
mat from that of the second data format. 

45 

17. The optical disc drive of claim 1 6, wherein the error 
correction data format of the third data format uses 
a different generator polynomial from that of the error 
correction data format of the second data format. 

50 

18. The optical disc drive of claim 8, further comprising 
means for encrypting the user data in accordance 
with the information contained in the property data, 
wherein the optical disc drive writes the encrypted 

55 user data on the recordable data storage medium. 

1 9. Writing method for writing user data to be used by a 
user on an area in a recordable data storage medium 
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on which property data, unique to the recordable da- 
ta storage medium was recorded, the writing method 
including steps of: 



a-type recognizing step for distinguishing the re- 
cordable data storage medium from a DVD read- 
only data storage medium; and 
a property data reading step for reading the 
5 property data using one of multiple demodula- 

tion methods selected in accordance with a re- 
sult obtained by the type recognizing section, 
and 

a step of decoding the user data in accordance 
10 with the information contained in the property 

data that was recorded on the recordable data 
storage medium. 



15 Patentanspriiche 



a type recognizing step for distinguishing the re- 
cordable datastorage medium from a DVD read- 
only data storage medium; a property data read- 
ing step for reading the property data using one 
of multiple demodulation methods selected in 
accordance with a result obtained by the type 
recognizing step, 

encrypting the user data with the property data, 
and 

writing the user data on the area in the same 
format as a first data format for a DVD read-only 
data storage medium, on which user data to be 
used by the user was written in the first format 
and on which property data, unique to the read- 
only data storage medium, was recorded in a 
second data format, and 
wherein at least portion of the property data was 
recorded on the recordable data storage medi- 
um in a third data format that is different from 
the second data format, 

wherein the third data format uses a different 
modulation method from that of the second data 
format. 

20. Writing apparatus for writing user data to be used by 
a user on an area in a recordable data storage me- 
dium on which property data, unique to the record- 
able data storage medium was recorded, comprising 
a type recognizing section for distinguishing the re- 
cordable datastorage medium from a DVD read-only 
data storage medium; 

a property data reading means for reading the prop- 
erty data using one of multiple demodulation meth- 
ods selected in accordance with a result obtained by 
the type recognizing step, 

an encryption device being adapted to encrypt the 
user data with the property data and 
a unit of writing the user data on the area in the same 
format as a first data format for a DVD read-only data 
storage medium, on which user data to be used by 
the user was written in the first format and on which 
property data, unique to the read-only data storage 
medium, was recorded in a second data format, and 
wherein at least portion of the property data was re- 
corded on the recordable data storage medium in a 
third data format that is different from the second 
data format, 

wherein the third data format uses a different mod- 
ulation method from that of the second data format. 



1. Beschreibbares Datenspeichermedium, das einen 
Bereich enthalt, auf dem Eigenschaftsdaten, die fur 
das beschreibbare Datenspeichermedium einzigar- 

20 tig sind, aufgezeichnet wurden, und auf den Benut- 
zerdaten, die von einem Benutzer zu verwenden 
sind, geschrieben werden, nachdem sie mit den Ei- 
genschaftsdaten verschlusselt worden sind, 
wobei die Benutzerdaten auf den Bereich in dem 

25 gleichen Format wie ein erstes Datenformat fur ein 
schreibgeschutztes DVD-Datenspeichermedium 
geschrieben werden, auf das von dem Benutzer zu 
verwendende Benutzerdaten in dem ersten Daten- 
format geschrieben wurden und auf dem Eigen- 

30 schaftsdaten, die einzigartig fur das schreibge- 
schutzte Datenspeichermedium sind, in einem zwei- 
ten Datenformat aufgezeichnet wurden, und 
wobei wenigstens ein Teil der Eigenschaftsdaten auf 
dem beschreibbaren Datenspeichermedium in ei- 

35 nem dritten Datenformat aufgezeichnet wurde, das 
sich von dem zweiten Datenformat unterscheidet, 
wobei das dritte Datenformat ein anderes Modulati- 
onsverfahren verwendet als das des zweiten Daten- 
formats. 

40 

2. Beschreibbares Datenspeichermedium nach An- 
spruch 1 , wobei der wenigstens eine Teil der Eigen- 
schaftsdaten, der in dem dritten Datenformat aufge- 
zeichnet wurde, kryptografische Schlusselinforma- 

45 tionen zur Verwendung beim Verschlusseln der Be- 
nutzerdaten enthalt. 

3. Beschreibbares Datenspeichermedium nach An- 
spruch 1, wobei das Modulationsverfahren fur das 

50 dritte Datenformat eine Beziehung umgekehrter Po- 
laritatin Bezugauf das Modulationsverfahren fur das 
zweite Datenformat erfullt. 

4. Beschreibbares Datenspeichermedium nach An- 
spruch 3, wobei das Modulationsverfahren fur das 
zweite Datenformat ein Verfahren des Umwandelns 
von Daten mit dem Wert "0" in Kanaldaten mit dem 
Wert mit dem Wert "10" bzw. von Daten mit dem 



21. A reading method for reading user data from the re- 55 
cordable data storage medium of claim 1, compris- 
ing: 
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Wert "1 " in Kanaldaten mit dem Wert mit dem Wert 
"01" ist, und 

wobei das Modulationsverfahren fur das dritte Da- 
tenformatein Verfahren des Umwandelns von Daten 
mit dem Wert "0" in Kanaldaten mit dem Wert "01" 
bzw. von Daten mit dem Wert "1 " in Kanaldaten mit 
dem Wert "10" ist. 

5. Beschreibbares Datenspeichermedium nach An- 
spruch 1 , wobei das dritte Datenformat ein anderes 
Fehlerkorrektur-Datenformat als das des zweiten 
Datenformats verwendet. 

6. Beschreibbares Datenspeichermedium nach An- 
spruch 5, wobei das Fehlerkorrektur-Datenformat 
des dritten Datenformats ein anderes Generatorpo- 
lynom verwendet als das des Fe hie rkorrektur- Da- 
tenformats des zweiten Datenformats. 

7. Beschreibbares Datenspeichermedium nach einem 
der Ansprijche 1 bis 6, wobei wenigstens ein Teil der 
Eigenschaftsdaten auf einem BCA (burst cutting 
area) aufgezeichnet wurde. 

8. Laufwerkfuroptische Plattenzum Lesen von Benut- 
zerdaten von dem beschreibbaren Datenspeicher- 
medium nach Anspruch 1 , das umfasst: 

einen Typ-Erkennungsabschnitt zum Unter- 
scheiden des beschreibbaren Datenspeicher- 
mediums von einem schreibgeschutzten DVD- 
Datenspeichermedium; und 
eine Eigenschaftsdaten-Leseeinrichtung, die 
die Eigenschaftsdaten unter Verwendung eines 
von mehreren Demodulationsverfahren liest, 
das gemaR einem von dem Typ-Erkennungsab- 
schnitt gewonnenen Ergebnis ausgewahlt wird, 
wobei das Laufwerkfuroptische Platten die Be- 
nutzerdaten gemaG den in den Eigenschaftsda- 
ten enthaltenen Informationen decodiert, die auf 
dem beschreibbaren Datenspeichermedium 
aufgezeichnet wurden. 

9. Laufwerk fur optische Platten nach Anspruch 8, das 
ein Leseverfahren, das mit dem zweiten Datenfor- 
mat kompatibel ist, beim Lesen der Eigenschaftsda- 
ten des schreibgeschutzten Datenspeichermediums 
verwendet und das ein Leseverfahren, das mit dem 
dritten Datenformat kompatibel ist, beim Lesen der 
Eigenschaftsdaten des beschreibbaren Datenspei- 
chermediums verwendet. 

10. Optisches Platten laufwerk nach Anspruch 8, wobei 
der Typ-Erkennungsabschnitt das schreibgeschutz- 
te Datenspeichermedium von dem beschreibbaren 
Datenspeichermedium unterscheidet, indem er ein 
physisches Merkmal eines gegebenen Datenspei- 
chermediums erfasst. 



1 1 . Optisches Platten laufwerk nach Anspruch 1 0, wobei 
das physische Merkmal Wobbeln von Aufzeich- 
nungsspuren ist. 

5 12. Optisches Platten laufwerk nach Anspruch 1 0, wobei 
das physische Merkmal Pits sind, die auf Land-Be- 
reichen zwischen Aufzeichnungs-Grooves ausge- 
wahlt wurden. 

10 13. Laufwerkfuroptische Platten nach Anspruch 10, wo- 
bei die Benutzerdaten mit einem kryptografischen 
Schlussel decodiert werden konnen, deraus den Ei- 
genschaftsdaten erzeugt worden ist. 

15 14. Laufwerk fur optische Platten nach Anspruch 8, wo- 
bei das Modulationsverfahren fur das dritte Daten- 
format eine Beziehung umgekehrter Polaritat in Be- 
zug auf das Modulationsverfahren fur das zweite Da- 
tenformat erfullt. 

20 

15. Laufwerkfuroptische Platten nach Anspruch 14, wo- 
bei beim Lesen der Eigenschaftsdaten des schreib- 
geschutzten Speichermediums die Eigenschaftsda- 
ten-Leseeinrichtung Kanaldaten mit dem Wert "10" 
25 zu Daten mit dem Wert "0" bzw. Kanaldaten mit dem 
Wert "01 " zu Kanaldaten mit dem Wert "1 " demodu- 
liert, 

wahrend beim Lesen der Eigenschaftsdaten des be- 
schreibbaren Speichermediums die Eigenschafts- 
30 daten-Leseeinrichtung Kanaldaten mit dem Wert 
"01 " zu Daten mit dem Wert "0" bzw. Kanaldaten mit 
dem Wert "1 0" zu Daten mit dem Wert "1 " demodu- 
liert. 

35 16. Laufwerk fur optische Platten nach Anspruch 8, wo- 
bei das dritte Datenformat ein anderes Fehlerkorrek- 
tur-Datenformat verwendet als das des zweiten Da- 
tenformats. 

40 17. Laufwerkfuroptische Platten nach Anspruch 16, wo- 
bei das Fehlerkorrektur-Datenformat des dritten Da- 
tenformats ein anderes Generatorpolynom verwen- 
det als das des Fehlerkorrektur-Datenformats des 
zweiten Datenformats. 

45 

18. Laufwerk fur optische Platten nach Anspruch 8, das 
des Weiteren eine Einrichtung zum Verschlusseln 
der Benutzerdaten gemaB den in den Eigenschafts- 
daten enthaltenen Informationen umfasst, wobei das 

50 Laufwerk fur optische Platten die verschlusselten 
Benutzerdaten auf das beschreibbare Datenspei- 
chermedium schreibt. 

19. Schreibverfahren zum Schreiben von Benutzerda- 
55 ten, die von einem Benutzer zu verwenden sind, auf 

einen Bereich in einem beschreibbaren Datenspei- 
chermedium, auf dem Eigenschaftsdaten, die ein- 
zigartig fur das beschreibbare Datenspeichermedi- 
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um sind, aufgezeichnet wurden, wobei das Verfah- 
ren die folgenden Schritte umfasst: 

einen Typ-Erkennungsschritt zum Unterschei- 
den des beschreibbaren Datenspeichermedi- 5 
urns von einem schreibgeschutzten DVD-Da- 
tenspeichermedium; 

einen Eigenschaftsdaten-Leseschritt, mit dem 
die Eigenschaftsdaten unter Verwendung eines 
von mehreren Demodulationsverfahren gele- 10 
sen werden, das gemaG einem mit dem Typ- 
Erkennungsschritt gewonnenen Ergebnis aus- 
gewahlt wird, 

Verschlusseln der Benutzerdaten mit den Ei- 
genschaftsdaten, und 15 
Schreiben der Benutzerdaten auf den Bereich 
in dem gleichen Format wie ein erstes Daten- 
format fur ein schreibgeschutztes DVD-Spei- 
chermedium, auf das von dem Benutzer zu ver- 
wendende Benutzerdaten in dem ersten Format 20 
geschrieben wurden und auf dem Eigenschafts- 
daten, die einzigartig fur das schreibgeschutzte 
Datenspeichermedium sind, in einem zweiten 
Format aufgezeichnet wurden, und 
wobei wenigstens ein Teil der Eigenschaftsda- 25 
ten auf dem beschreibbaren Datenspeicherme- 
dium in einem dritten Datenformat aufgezeich- 
net wurde, das sich von dem zweiten Datenfor- 
mat unterscheidet, 

wobei das dritte Datenformat ein anderes Mo- 30 
dulationsverfahren als das des zweiten Daten- 
formats verwendet. 



20. Schreibvorrichtung zum Schreiben von Benutzerda- 
ten, die von einem Benutzer zu verwenden sind, auf 35 
einen Bereich in einem beschreibbaren Datenspei- 
chermedium, auf dem Eigenschaftsdaten, die ein- 
zigartig fur das beschreibbare Datenspeichermedi- 
um sind, aufgezeichnet wurden, wobei es umfasst: 

40 

einen Typ-Erkennungsabschnitt zum Unter- 
scheiden des beschreibbaren Datenspeicher- 
mediums von einem schreibgeschutzten DVD- 
Datenspeichermedium; und 

eine Eigenschaftsdaten-Leseeinrichtung zum 45 
Lesen der Eigenschaftsdaten unter Verwen- 
dung eines von mehreren Demodulationsver- 
fahren, das gemaG einem durch den Typ-Erken- 
nungsabschnitt gewonnenen Ergebnis ausge- 
wahlt wird, 50 
eine Verschlusselungseinrichtung, diesoeinge- 
richtet ist, dass sie die Benutzerdaten mit den 
Eigenschaftsdaten verschlusselt, und 
eine Einheit zum Schreiben der Benutzerdaten 
auf den Bereich in dem gleichen Format wie ein 55 
erstes Datenformat fur ein schreibgeschutztes 
DVD-Datenspeichermedium, auf das von dem 
Benutzer zu verwendende Benutzerdaten in 



dem ersten Format geschrieben wurden und auf 
dem Eigenschaftsdaten, die einzigartig fur das 
schreibgeschutzte Datenspeichermedium sind, 
in einem zweiten Datenformat aufgezeichnet 
wurden, und 

wobei wenigstens ein Teil der Eigenschaftsda- 
ten auf dem beschreibbaren Datenspeicherme- 
dium in einem dritten Datenformat aufgezeich- 
net wurde, das sich von dem zweiten Datenfor- 
mat unterscheidet, 

wobei das dritte Datenformat ein anderes Mo- 
dulationsverfahren verwendet als das des zwei- 
ten Datenformats. 

21. Leseverfahren zum Lesen von Benutzerdaten von 
dem beschreibbaren Datenspeichermedium nach 
Anspruch 1 , das umfasst: 

einen Typ-Erkennungsschritt zum Unterschei- 
den des beschreibbaren Datenspeichermedi- 
ums von einem schreibgeschutzten DVD-Da- 
tenspeichermedium; und 
einen Eigenschaftsdaten-Leseschritt, mit dem 
die Eigenschaftsdaten unter Verwendung eines 
von mehreren Demodulationsverfahren gele- 
sen werden, das gemaG einem durch den Typ- 
Erkennungsabschnitt gewonnenen Ergebnis 
ausgewahlt wird, und 

einen Schritt des Decodierens der Benutzerda- 
ten gemaG den in den Eigenschaftsdaten ent- 
haltenen Informationen, die auf dem beschreib- 
baren Datenspeichermedium aufgezeichnet 
wurden. 



Revendications 

1. Support de stockage de donnees enregistrable in- 
cluant une zone sur laquelle des donnees de pro- 
priete, propres au support de stockage de donnees 
enregistrable, etaient enregistrees et sur laquelle 
des donnees utilisateur, qui doivent etre utilisees par 
un utilisateur, sont ecrites apres avoir ete cryptees 
avec les donnees de propriete, 
dans lequel les donnees utilisateur sont ecrites sur 
la zone dans le meme format qu'un premier format 
de donnees pour un support de stockage de don- 
nees en lecture seule de DVD, sur laquelle les don- 
nees utilisateur, qui doivent etre utilisees par I'utili- 
sateur, etaient ecrites dans le premierformat de don- 
nees et sur laquelle les donnees de propriete, pro- 
pres au support de stockage de donnees en lecture 
seule, etaient enregistrees dans un second format 
de donnees, et 

dans lequel au moins une partie des donnees de 
propriete etait enregistree sur le support de stockage 
de donnees enregistrable dans un troisieme format 
de donnees qui est different du second format de 
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donnees, 

dans lequel le troisieme format de donnees utilise 
un procede de modulation different de celui du se- 
cond format de donnees. 

5 

2. Support de stockage de donnees enregistrable se- 
lon la revendication 1 , dans lequel au moins la partie 
des donnees de propriete qui etaient enregistrees 
dans le troisieme format de donnees, inclut les in- 
formations de cle cryptographique pour une utilisa- 10 
tion dans le cryptage des donnees utilisateur. 

3. Support de stockage de donnees enregistrable se- 
lon la revendication 1 , dans lequel le procede de 
modulation pour le troisieme format de donnees sa- 15 
tisfait a une relation de polarite inverse par rapport 

au procede de modulation pour le second format de 
donnees. 

4. Support de stockage de donnees enregistrable se- 20 
Ion la revendication 3, dans lequel le procede de 
modulation pour le second format de donnees est 

un procede consistant aconvertir le "0" des donnees 
en "1 0" pour les donnees canal et le "1 " des donnees 
en "01" pour les donnees canal, respectivement, et 25 
dans lequel le procede de modulation pour le troi- 
sieme format de donnees est un procede consistant 
a convertir le "0" des donnees en "01 " pour les don- 
nees canal et le "1" des donnees en "10" pour les 
donnees canal, respectivement. 30 

5. Support de stockage de donnees enregistrable se- 
lon la revendication 1 , dans lequel le troisieme format 
de donnees utilise un format de donnees de correc- 
tion d'erreurs different de celui du second format de 35 
donnees. 

6. Support de stockage de donnees enregistrable se- 
lon la revendication 5, dans lequel le format de don- 
nees de correction d'erreurs du troisieme format de 40 
donnees utilise un polynome ge ne rate ur different de 
celui du format de donnees de correction d'erreurs 

du second format de donnees. 

7. Support de stockage de donnees enregistrable se- 45 
Ion I'une des revendications 1 a 6, dans lequel au 
moins une partie des donnees de propriete etait en- 
registree sur une zone de coupe des rafales (BCA). 

8. Lecteur de disque optique pour lire les donnees uti- so 
lisateur provenant du support de stockage de don- 
nees enregistrable selon la revendication 1 , compre- 
nant: 

une section de reconnaissance de type pour dis- 55 
tinguer le support de stockage de donnees en- 
registrable d'un support de stockage en lecture 
seule de DVD ; et 



un moyen de lecture des donnees de propriete 
pour lire les donnees de propriete en utilisant 
I'un des multiples procedes de demodulation se- 
lectionnes selon un resultat obtenu par la sec- 
tion de reconnaissance de type, 
dans lequel le lecteur de disque optique decode 
les donnees utilisateur selon les informations 
contenues dans les donnees de propriete qui 
etaient enregistrees sur le support de stockage 
de donnees enregistrable. 

9. Lecteur de disque optique selon la revendication 8, 
qui utilise un procede de lecture compatible avec le 
second format de donnees lors de la lecture des don- 
nees de propriete du support de stockage des don- 
nees en lecture seule et qui utilise un procede de 
lecture compatible avec le troisieme format de don- 
nees lors de lecture des donnees de propriete du 
support de stockage de donnees enregistrable. 

10. Lecteur de disque optique selon la revendication 8, 
dans lequel la section de reconnaissance de type 
distingue le support de stockage de donnees en lec- 
ture seule du support de stockage de donnees en- 
registrable en detectant une caracteristique physi- 
que d'un support de stockage de donnees donne. 

1 1 . Lecteur de disque optique selon la revendication 1 0, 
dans lequel la caracteristique physique est la vobu- 
lation des pistes d'enregistrement. 

12. Lecteur de disque optique selon la revendication 10, 
dans lequel la caracteristique physique est les creux 
qui etaient formes sur les parties de plat entre les 
rainures d'enregistrement. 

13. Lecteur de disque optique selon la revendication 10, 
dans lequel les donnees utilisateur sont decodables 
avec une cle cryptographique qui a ete generee a 
partir des donnees de propriete. 

14. Lecteur de disque optique selon la revendication 8, 
dans lequel le procede de modulation pour le troi- 
sieme format de donnees satisfait a une relation de 
polarite inverse par rapport au procede de modula- 
tion pour le second format de donnees. 

15. Lecteur de disque optique selon la revendication 14, 
dans lequel, lors de la lecture des donnees de pro- 
priete du support de stockage en lecture seule, le 
moyen de lecture des donnees de propriete demo- 
dule le "1 0" des donnees canal en "0" pour les don- 
nees et le "01" des donnees canal en "01" pour les 
donnees, respectivement, 

alors que, lors de la lecture des donnees de propriete 
du support de stockage enregistrable, le moyen de 
lecture des donnees de propriete demodule le "01" 
des donnees canal en "0" pour les donnees et le "1 0" 
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des donnees canal en "1 " pour les donnees, respec- 
tivement. 

16. Lecteur de disque optique selon la revendication 8, 
dans lequel le troisieme format de donnees utilise 
un format de donnees de correction d'erreurs diffe- 
rent de celui du second format de donnees. 

17. Lecteur de disque optique selon la revendication 16, 
dans lequel le format de donnees de correction d'er- 
reurs du troisieme format de donnees utilise un po- 
lynome generateur different de celui du format de 
donnees de correction d'erreurs du second format 
de donnees. 

18. Lecteur de disque optique selon la revendication 8, 
comprenant, en outre, un moyen pour crypter les 
donnees utilisateurselon les informations contenues 
dans les donnees de propriete, dans lequel le lecteur 
de disque optique ecrit les donnees utilisateur cryp- 
tees sur le support de stockage de donnees enre- 
gistrable. 

19. Procede d'ecriture pour ecrire des donnees utilisa- 
teur qui doivent etre utilisees par un utilisateur sur 
une zone dans un support de stockage de donnees 
enregistrable sur laquelle les donnees de propriete, 
propres au support de stockage de donnees enre- 
gistrable, etaient enregistrees, le procede d'ecriture 
incluant 

une etape de reconnaissance de type pour distin- 
guer le support de stockage de donnees enregistra- 
ble d'un support de stockage de donnees en lecture 
seule de DVD ; 

une etape de lecture des donnees de propriete pour 
lire les donnees de propriete en utilisant I'un des mul- 
tiples procedes de demodulation selectionnes selon 
un resultat obtenu par I'etape de reconnaissance de 
type, 

les etapes consistant a : 

crypter les donnees utilisateur avec les donnees 
de propriete, et 

ecrire les donnees utilisateur sur la zone dans 
le meme format qu'un premier format de don- 
nees pour un support de stockage de donnees 
en lecture seule de DVD, sur laquelle les don- 
nees utilisateur, qui doivent etre utilisees par 
I'utilisateur, etaient ecrites dans le premier for- 
mat et sur laquelle les donnees de propriete, 
propres au support de stockage de donnees en 
lecture seule, etaient enregistrees dans un se- 
cond format de donnees, et 
dans lequel au moins une partie des donnees 
de propriete etait enregistree sur le support de 
stockage de donnees enregistrable dans un troi- 
sieme format de donnees qui est different du 
second format de donnees, 



dans lequel le troisieme format de donnees uti- 
lise un procede de modulation different de celui 
du second format de donnees. 

5 20. Appareil d'ecriture pour ecrire des donnees utilisa- 
teur qui doivent etre utilisees par un utilisateur sur 
une zone dans un support de stockage de donnees 
enregistrable sur laquelle les donnees de propriete, 
propres au support de stockage de donnees enre- 

10 gistrable, etaient enregistrees, comprenant 

une section de reconnaissance de type pour distin- 
guer le support de stockage de donnees enregistra- 
ble d'un support de stockage de donnees en lecture 
seule de DVD ; et 

15 un moyen de lecture des donnees de propriete pour 
lire les donnees de propriete en utilisant I'un des mul- 
tiples procedes de demodulation selectionnes selon 
un resultat obtenu par la section de reconnaissance 
de type, 

20 un dispositif de cryptage qui est adapte pour crypter 
les donnees utilisateur avec les donnees de proprie- 
te, et 

une unite pour ecrire les donnees utilisateur sur la 
zone dans le meme format qu'un premier format de 

25 donnees pour un support de stockage de donnees 
en lecture seule de DVD, sur laquelle les donnees 
utilisateur, qui doivent etre utilisees par I'utilisateur, 
etaient ecrites dans le premier format et sur laquelle 
les donnees de propriete, propres au support de 

30 stockage de donnees en lecture seule, etaient en- 
registrees dans un second format de donnees, et 
dans lequel au moins une partie des donnees de 
propriete etait enregistree sur le support de stockage 
de donnees enregistrable dans un troisieme format 

35 de donnees qui est different du second format de 
donnees, 

dans lequel le troisieme format de donnees utilise 
un procede de modulation different de celui du se- 
cond format de donnees. 

40 

21. Procede de lecture pour lire des donnees utilisateur 
depuis le support de stockage de donnees enregis- 
trable selon la revendication 1 , comprenant : 

45 une etape de reconnaissance de type pour dis- 

tinguer le support de stockage de donnees en- 
registrable d'un support de stockage de don- 
nees en lecture seule de DVD ; 
une etape de lecture des donnees de propriete 

50 pour lire les donnees de propriete en utilisant 

I'un des multiples procedes de demodulation se- 
lectionnes selon un resultat obtenu par la sec- 
tion de reconnaissance de type, et 
une etape de decodage des donnees utilisateur 

55 selon les informations contenues dans les don- 

nees de propriete qui etaient enregistrees sur le 
support de stockage de donnees enregistrable. 
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FIG.3(a) 
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FIG. 5 




18 



EP 1 291 869 B1 




19 



EP 1 291 869 B1 



FIG. 7(a) 
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FIG. 7(b) 
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FIG. 8 
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